is finite. Under the pointwise operations A(£>) is an algebra; it is, in fact, a Banach algebra with the above taken as the norm of /.
Suppose that h is a homeomorphism of ©, and that / and g are two functions on D related by 9 = f°h .
Then g is said to be a rearrangement of /. N. Lusin asked whether every continuous function on the circle group has a rearrangement that has absolutely convergent Fourier series (see [4] p. 8). This question is still open; however, see [3] for the best known result. Here we prove the following.
THEOREM. Every continuous function f on Ό has a rearrangement g that has absolutely convergent Fourier series.
It should be noted that the setting of the theorem contains as a special case (p = 2) the classical dyadic group 2 ω .
XL Preliminaries* The principal ideal in O generated by p, 5β, is the unique maximal ideal in D. There is a non-archimedian valuation I I on K given by setting satisfies \x + y\ <: Max{|a?|, \y\}(x, yeK) } and therefore defines a metric on K. The topology induced by this metric coincides with that defined earlier.
The fractional ideals p v are given by
We assume that the x s are ordered lexicographically. Thus, consecutive blocks of length p v~λ have the same coefficient of the ψ term, consecutive blocks of length p v~2 have the same coefficient of the *ψ and ψ terms, etc.
Consequently, we have the containments
In our construction of a homeomorphism of D it will be necessary to make repeated use of the fact that two compact, totally discon-
nected, metrizable, and perfect spaces are homeomorphic (see [1] (n = 0, 1, 2, ) is given by
is convergent. If M denotes the sum of this series, then \\g\\ AM + HflrlU.
Proof. Suppose that g is locally constant on D and takes the value a,j on ω (v, j) 
, it follows from the orthogonality relatians (see [2] p. 613) that g(t) = 0. Suppose that 0 ^ t ^ p{v), and therefore that χ 4 is a character identified with a representative of iΓ/O of the form
There are p(^)(p -1) characters corresponding to the representatives
Consider the sum (4) P( ΣΊ^(*)I
In order to estimate (4), let χ t be a character corresponding to (3) with r_, = r_ u+ι = r_ % _ 2 = 0, r_ w _ 2 Φ 0, and -1 < n. From (2) we see that
where the A's are the sums of consecutive blocks of the a's of length p(v -(n + 1)).
Ax = (Z-i + + &p(i,-(%+l))
Furthermore, z Φ 1 is a pth root of unity, and q lf , q vin) are positive integers which depend on χ t .
Since the sum of p successive powers of of a pth root of unity Φ 1 is zero, we see that for arbitrary complex numbers δ lf •••, b pin)
Combining (5) and (6) and applying the triangle inequality, we see that
However, the right hand side of (7) is just
Pin) C
Since there are p(n)(p -1) characters χ t of the type under consideration, the lemma is proved in the case that g is locally constant. Now assume that g is an arbitrary continuous function on O which satisfies the hypothesis of the lemma. Let N be a fixed positive integer, and approximate g uniformly on O by a sequence g m of locally constant continuous functions. Now, for every choice of integer n and complex numbers 6^(1 5Ξj j ^ p(n)) we have
as m-> oo. Since the left hand side of (8) bounds \g m {t)\, where χ t is a character corresponding to (3) with r 5 = 0, j < -(n + 1), r_ n^ Φ 0, it follows that for arbitrary ε > 0 that when m is sufficiently large. Furthermore, since for each ί, ^w(ί) -> g(t) as m -> oo, we conclude that
Σ>\S(t)\£M+ Hfl rl l oo + e. t = Q
Since N and ε are arbitrary, the lemma is proved.
IV Proof of the theorem* Suppose without loss of generality that ||/|I* = 1; we show how to construct a homeomorphism h of O such that g = f oh satisfies the hypothesis of the lemma. Thus we will have rearrangement of / whose Fourier series converges absolutely.
We shall construct h as a limit of homeomorphisms 
Then take λ n to be a homeomorphism of £> satisfying the following
Mώ(tt, ip)\ω(3w, ίp(2^ + 1))) = U itP (13) Mω(3w, ip(2tt + 1)) -J7 <>p+1 .
Finally, we set H n = jff^! o fc n . First, we observe that
From (14) we see that for every neighborhood V of 0, h n {x) and h~ι(x) belong to V + x for n sufficiently large. From this follows the existence of the limits
Again, from (14) the continuity of h is clear. Therefore h is a welldefined homeomorphism of D. Set g = /oh. The function g is then our rearrangement of /, and it remains to check that series described in the lemma is convergent. Now, the inequalities
follow immediately from (9) and (11). Sucessive application of (14) therefore yields
The inequalities (ω(n, ip)\ω(3n, ίp(2n + 1) ) f ollow from (9) and (12). Relation (10) (with n -1 replaced by w) and the fact that ω(Sn, ip(2n + 1))=> ω(3(^ + 1), i'p(2(n + 1) + 1)), where i' = ip, imply that (16) holds with H n replaced by H n+ι . This last step may be successively repeated to obtain
However, since f°H m tends uniformly to g we see that
From (15) and the fact that the measure of ω(n, j) is p{ -n) we obtain the inequalities
From (18) we deduce that
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We consider now the nth term of the series described in the lemma. Combining (19) and (20) 
